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(57) An illumination device comprises a discharge 
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lamp and the igniter forstarting the discharge lamp The 



lighting device and the igniter are separated, and the 
lighting device is housed in the body. The length of high- 
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Description 



TECHNICAL FIELD 



[0001] This invention relates to Iuminaires, for exam- 5 
ple,;a lurninaire employed in automotive head lamp. 

BACKGROUND OF THE INVENTION 

[0002] The Iuminaires employed in the automotive io 
head lamps have been disclosed in Japanese Patent 
Laid-Open Publications Nos. 7-57503 and 10-147174, 
Japanese Patent No. 2,761,132, U.S. Patent No. 
6,066,921 and so on. In particular, U.S. Patent No. 
6,066,921 has been assigned to the same assignee as *s 
the assignee of the present application , and its lurninaire 
comprises a lamp including a discharge lamp, socket, 
reflector, lamp cover, lens and lamp body, a lighting de- 
vice including an inverter and igniter, and a coupler, 
wherein the socket connected through cables to the 20 
lighting device is inserted in the lamp. 
[0003] In the conventional lurninaire as in the above, 
however, there have been problems that, since in gen- 
eral the socket and igniter in the lighting device are con- 
nected through a harness, parts of a high withstand-volt- 25 
age are required when a high voltage is applied to the 
harness, the startability is deteriorated, and so on. 



SUMMARY OF THE INVENTION 
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[0004] The present invention is to overcome the fore- 
going problems, and its object is to provide a lurninaire 
which can reduce the length of such part to which the 
high voltage is applied as the harness employed in the 
lighting circuit, and which can attain an excellent start- 35 
ability. 

[0005] In order to solve the above problems, it is an 
object that the lurninaire according to the present inven- 
tion is characterized in comprising a discharge lamp, a 
lighting device for supplying a power for lighting the dis- 40 
charge lamp, an igniter for starting the discharge lamp, 
and a lamp body having at least a discharge-lamp hold- 
ing member and housing the discharge lamp, wherein 
the lighting device and igniter are provided as separat- 
ed, the lighting device is provided in the lamp body, and *s 
the igniter is provided adjacent to the discharge lamp. 
[0006] Other objects and advantages of the present 
invention should become clear from the description 
made in the followings with reference to embodiments 
shown in accompanying drawings. 50 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIGURE 1 is a sectioned view showing the lurni- 
naire in an embodiment according to the present in- 
vention; 



FIG. 2 is a plan view showing a lighting unit of FIG. 

1; 

FIG. 3 is a side view of the lighting unit in FIG. 1 ; 
FIG, 4 is a sectioned view showing the lurninaire in 
another embodiment according to the present in- 
vention; 

FIG. 5 is a side view of the lurninaire in FIG. 4; 
FIG. 6 is a sectioned view showing the lurninaire in 
another embodiment according to the present in- 
vention; 

FIG. 7 is a sectioned view showing the lurninaire in 
another embodiment according to the present in- 
vention; 

FIG. 8 is a sectioned view showing the lurninaire in 
another embodiment according to the present in- 
vention; 

FIG. 9 is a sectioned view showing the lurninaire in 
another embodiment according to the present in- 
vention; 

FIG. 10 is a fragmentary perspective view as disas- 
sembled of the lurninaire in FIG. 9; 
FIGS. 11-14 are fragmentary explanatory views as 
magnified respectively of other embodiments ac- 
cording to the present invention; 
FIG. 15 is a sectioned view showing the lurninaire 
in another embodiment according to the present in- 
vention; 

FIGS. 16-18 are fragmentary explanatory views as 
magnified respectively of other embodiment ac- 
cording to the present invention; 
FIGS. 19 and 20 are sectioned views respectively 
of other embodiments according to the present in- 
vention; 

FIG. 21 is a fragmentary perspective view as disas- 
sembled of the lurninaire in FIG. 19; 
FIGS. 22 and 23 are fragmentary sectioned views 
as magnified respectively of other embodiments ac- 
cording to the present invention; 
FIGS. 24 and 25 are sectioned views respectively 
showing the lurninaire in other embodiments ac- 
cording to the present invention; and 
FIG. 26 is a side view of the lurninaire in FIG. 25. 

[0008] While the present invention shall now be de- 
scribed with reference to the respective embodiments 
shown in the accompanying drawings, it should be ap- 
preciated that the intention is not to limit the present in- 
vention only to these embodiments but ratherto include 
all alterations, modifications and equivalent arrange- 
ments possible-within the scope of appended claims. 

THE BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0009] The lurninaire in an embodiment of the present 
invention as shown in FIGS. 1 -3 may be used as an au- 
tomotive head lamp, which comprises, in concrete, such 
discharge lamp 1 as a metal halide lamp, a socket 2a 
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formed in a bottomed cylindrical shape capable of 
mounting a rear (righthand in the drawings) electrode 
section of the discharge lamp 1 and having connecting 
terminals for electrical connection to respective elec- 
trodes of the discharge lamp 1 and, preferably, an igniter 
62a' incorporated, a reflector 3 which is a concave mirror 
(mirror of paraboloid of revolution in the drawings) for 
reflecting luminous light of the discharge lamp 1 forward 
(leftward in the drawing) and having a hole at the rear- 
most part for inserting the discharge lamp 1 into the con- 
cave mirror, and a lamp cover 4b for mounting and ex- 
changing the discharge lamp 1 and formed in a box 
shape opened on front face (including a bottomed 
cylinder) . Further, a lamp 5b, a lighting unit 6b, an elas- 
tic member 7b and a coupler 8b are provided. Further, 
similar to conventional one, the reflector 3 is mounted 
inside the lamp 5b to be adjustable in the angle. The 
lighting unit 6b has a lighting device 62a including an 
inverter 62a 0 , and the inverter 62a" is to be installed as 
separated from the igniter 62a' mounted to the socket 
2a. 

[0010] The lamp 5b is constituted by a lens 51 con- 
sisting of such light transmitting material as glass and 
disposed in front of the discharge lamp 1 , and a metal- 
made (amp body 52b for housing in the interior the dis- 
charge lamp 1 , socket 2a and reflector 3. This lamp body 
52b is formed in a box shape having a front opening 
closed by the lens 51 , an opening 521 b made in a range 
(part) covering both of upper rear side and rear upper 
side with respect to the discharge lamp 1 , and another 
opening 522b on rear center side. Adjacent the opening 
521b of the lamp body 52b, tapped holes are provided 
for use with screws S. Further, to the opening 522b of 
the lamp body 52b, respective projections 41b of the 
lamp cover 4b are engaged. 

[0011] The lighting unit 6b is constituted to be inte- 
grally provided with a block member 61 b and the lighting 
device 62a. The block member 61b is made by a metal 
plate or the like having a shield effect, and to have a 
shape which blocks the opening 521 b of the lamp body 
52b or, in concrete, to have fitting parts 611b with re- 
spect to the opening 521 b at respective edge parts on 
upper and rear sides with respect to the discharge lamp 
1 , so as to be L-shaped in section and facing at one 
surface downward and at the other surface forward. Fur- 
ther, the respective fitting parts 611b have a plurality of 
through holes 613b for passing the screws S. On the 
other hand, the lighting device 62a is to start and light 
the discharge lamp, and is mounted to inner surface of 
the block member 61 b. Also, to the lighting device 62a, 
the socket 2a is connected through, for example, two 
cables W1 used as the harness, and outputs of the light- 
ing device 62a and respective connecting terminals of 
the socket 2a are electrically connected. Further, the 
lighting device 62a is provided with, for example, a cou- 
pler exposed to the exterior, as a constitution for the sup- 
ply of power from the exterior. 

[0012] The elastic member 7 comprises a rubber 



4 

member or the tike which is interposed between the 
lamp 5b and the block member 61 b for sealing between 
them. Further, the elastic member 7b is adhered to, for 
example, inner surface of edge parts of the respective 
5 fitting parts 611b or to projections 612b of the lighting 
unit 6b, by means of an adhesive, double-side adhesive 
tape or the like. 

[0013] Referring next to an example of assembling 
sequence of the lighting unit 6b to the lamp 5b, the light- 
10 ing unit 6b with the side of the lighting device 62a faced 
down is first fitted into the opening 521 b of the lamp body 
52b, and next the lighting unit 6b is screwed to the lamp 
body 52b using the plurality of screws S. Next, the dis- 
charge lamp 1 is inserted through the hole of the reflec- 
ts tor 3 into the concave mirror and is mounted to the rear- 
most part of the reflector 3. In this case, the arrangement 
may be so made as to mount the discharge lamp 1 to 
the rearmost part of the reflector 3 through a mounting 
member (such as a fixture or the like), or to constitute 
20 the reflector 3 for allowing the discharge lamp 1 to be 
directly mounted to the rearmost part. The socket 2a 
provided with the igniter 62a' is mounted to the electrode 
part of the discharge lamp 1 , and then the lamp cover 
4b is fitted as rotated to the lamp body 522b. Whereby 
25 the interior of the lamp 5b can be made to be in a sealed 
state. 

[0014] It is needless to say that the assembly se- 
quence is not limited to the above but other assembly 
sequence may be adopted. For example, the assembly 
30 sequence may be such that the lighting unit 6b is first 
fitted in the opening 521b of the lamp body 52b, then 
the lighting unit 6b is screwed to the lamp body 52b with 
the plurality of screws S, thereafter the electrode part of 
the discharge lamp 1 is mounted to the socket 2a, sub- 
sequently the discharge lamp 1 is inserted into the con- 
cave mirror through the hole of the reflector 3, and the 
discharge lamp 1 and socket 2a are mounted to the rear- 
most part of the reflector 3. Thereafter, the lamp cover 
4b is fitted as rotated into the opening 521 b of the lamp 
body 52b. In this case, the arrangement may also be 
such that the discharge lamp 1 and socket 2a integrally 
mounted with a mounting fixture or the like employed is 
mounted to the rearmost part of the reflector 3, or the 
reflector 3 may be so constituted as to allow the dis- 
charge lamp 1 and socket 2a to be directly mounted to 
the rearmost part. 

[0015] Now, since in the present embodiment the ig- 
niter 62a' and inverter 62a" are mutually separated but 
connected inside the lamp body 52b with the cables W1 
used as the harness which is not exposed to the exterior, 
the safety can be improved. 

[0016] Further, it is possible to render the interior of 
both of the lighting device 62a and lamp 5b to be water- 
proof without requiring either a waterproof structure in 
double or a cover of exclusive use for the waterproof- 
ness, by constituting the lighting unit 6b with the block 
member 61 b formed in the shape for blocking the open- 
ing 521b of the lamp 5b and with the lighting device 62a 
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mounted to the inner surface of this block member 61b, 
and employing the elastic member 7b interposed be- 
tween the lamp 5b and the block member 61 b for sealing 
between them. This allows the parts to be reduced and 
the waterproof mechanism to be simplified. Further, as 
the lighting device 62a is not required to be of the wa- 
terproof structure, it is possible to reduce the total costs. 
[0017] Further, the lamp body 52b and block member 
61b may of course not be limited to be of a metal but 
may be of a plated one on a resin to have shielding ef- 
fect. Further, the elastic member 7b of a structure capa- 
ble of being adhered to the inner surface of edge parts 
of the respective fitting parts. 61 1b of the lighting unit 6b 
may also be employed. 

[0018] The luminaire in another embodiment of the 
present invention as shown in FIGS. 4 and 5 comprises 
the discharge lamp 1, socket 2a, reflector 3, lamp 5h, 
lighting unit 6i and elastic member 7h. The block mem- 
ber 61 i provided integrally with the lighting unit 6i is 
formed with a metal plate orthe like having the shielding 
effect into a shape capable of blocking the opening 521 h 
of the lamp body 52h or, in concrete, a bottomed cylin- 
drical shape opened on front side, and having in the mid- 
dle of side face a flange 61 6i provided peripherally. Fur- 
ther, theflange 61 6i has on its outer periphery a plurality 
of projections 61 4i sequentially provided in a state mu- 
tually separated and made to have through holes 61 3i 
for the screws S. Further on the front face of the flange 
61 6i, the elastic member 7h is adhered. In a mounting 
wall of the block member 61 i for the lighting device 62a, 
a through hole (not shown) is bored for connection be- 
tween the lighting device 62a and a coupler 8e which is 
mounted to outer face of the block member 61 i where 
the through hole is present, and respective connecting 
terminals of the coupler 8e are electrically connected to 
power source terminals of the lighting device 62a. 
[0019] Referring next to an example of the assembly 
sequence of the lighting unit 6i to the lamp 5h, initially 
the discharge lamp 1 is inserted through the hole of the 
reflector 3 into the concave mirror and mounted to the 
rearmost part of the reflector 3, and then the socket 2a 
is mounted to the electrode part of the discharge lamp 
1 , thereafter the aperture 521 h of the lamp body 52h is 
blocked by the lighting unit 6i with its side of the lighting 
device 62a faced frontward, and subsequently the light- 
ing unit 6i is fastened to the lamp body 52h by means 
of the plurality of screws S. The interior of the lamp 5h 
is thereby made in the sealed state. 
[0020] As has been described, both of the lighting de- 
vice 62a and the interior of the lamp 5h can be made 
waterproof without requiring eitherthe waterproof struc- 
ture in double or the cover of exclusive use for the wa- 
terproofness, by constituting the light unit 6i with the 
block member 6 1 i formed in a shape capable of blocking 
the aperture 521 h of the lamp 5h as well as the lighting 
device 62a mounted to the inner wall of the block mem- 
ber 61 i, and employing the elastic member 7h inter- 
posed between the lamp 5h and the block member 61 i 



for sealing between them. As a result, the reduction of 
parts and simplification of the waterproof mechanism 
can be made possible. It is also not required to provide 
the lighting device 62a in the waterproof structure, and 

5 the total cost reduction is possible. 

[0021 ] Further, as the block member 61 i of the lighting 
unit 6i acts also as the lamp cover, the reduction of parts 
number is possible. As the block member 61 i of the light- 
ing unit 6i is disposed rearward, further, a work for ex- 

10 changing the discharge lamp 1 is easier. As the coupler 
8e is connected to the lighting device 62a through the 
through hole of the block member 61 i, further, the inte- 
rior of the lamp 5h can be made more optimumly water- 
proof only by employing a further waterproof structure 

is only with respect to the portion of the through hole. 
[0022] According to the present invention, further, the 
lighting unit can be disposed at appropriate position. In 
the luminaire of another embodiment of the present in- 
vention as shown in FIG. 6, the lamp cover 4a is for 

20 mounting and exchanging the discharge lamp 1 and is 
formed in a box shape having a front opening and a 
flange 41a formed outward at edge part of the front 
opening. This lamp cover 4a is mounted to the lamp 5a 
by means of, for example, screws (not shown) or the 

25 like. 

[0023] The lamp 5a is constituted by the lens 51 , and 
the lamp body 52a made of a metal and housing therein 
the discharge lamp 1 , socket 2a and reflector 3. The 
lamp body 52a is formed in a box shape having the front 

30 opening which is blocked by the lens 51 , as well as an 
opening 521a on lower side with respect to the dis- 
charge lamp 1 and another opening 522a on rearward 
center side to be blocked by the lamp cover 4a. Further, 
adjacent the opening 521a of the lamp body 52a, a plu- 

35 rality of tapped holes for the screws S are formed. The 
lighting unit 6a is so constituted as to integrally provided 
with the lighting device 62a and block member 61 a, and 
the lighting device 62a is formed in a box shape opened 
upward while having a fitting part 61 1 a to be fitted in the 

40 opening 521 a and being one size larger than the fitting 
part 611a. 

[0024] In this case, the fitting part 611a of the lighting 
unit 6a is first fitted in the opening 521 a of the lamp body 
52a with the lighting device 62a disposed downward, 

45 and then the lighting unit 6a is fastened to the lamp body 
52a by means of the screws S. At this time, the elastic 
member 7a is disposed between edge parts of the open- 
ing 521 a and of the fitting part 611a. Thereby the lighting 
unit 6a, in particular, the lighting device 62a is disposed 

50 at upper corner part of rear wall in the lamp body 52a 
as aligned with horizontal direction. 
[0025] The luminaire in another embodiment of the 
present invention as shown in FIG. 7 comprises the dis- 
charge lamp 1, socket 2a, reflector 3, lamp 5f, lighting 

55 unit 6f , elastic member 7a and coupler 8e. The lamp 5f 
is constituted by the lens 51 and the lamp body 52f made 
of a metal and housing therein the discharge lamp 1 , 
socket 2a and reflector 3. This lamp body 52f is formed 
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in a box shape having a front opening to be closed by 
the lens 51 and the opening 521 f over a wide range cov- 
ering both of downward rear side and rearward upper 
side with respect to the discharge lamp 1 . Adjacent the 
opening 521f of the lamp body 52f, a plurality of the 
tapped holes for the screws S are formed. 
[0026] The lighting unit 6f is provided integrally with 
the lighting device 62a and block member 61 f , while the 
block member 61f is formed with a metal plate having 
the shield effect into a shape blocking the opening 521 f 
of the lamp body 52f or, in concrete, in an L-shape in 
section to be directed upward in one surface and for- 
ward in the other surface and having engaging stepped 
parts 61 1f at respective edges on the lower and rear 
sides. In the respective engaging stepped parts 611 f of 
the block member 61 f, further, a plurality of through 
holes (not shown) are bored for the screws S. Further, 
the elastic member 7a is adhered to inner surface at 
edge portions of the respective fitting stepped parts 
61 1f. A through hole 61 5f for connection between the 
lighting device 62a and the coupler 8e is made in a 
mounting wall for the lighting device 62a of the block 
member 6 1 f , the coupler 8e is mounted to outer surface 
of the block member 61 f at the position of the through 
hole 61 5f, and respective connecting terminals of the 
coupler 8e and the respective power source terminals 
of the lighting device 62a are electrically connected 
through the through hole 61 5f. 

[0027] In this case, the arrangement is so made that 
the lighting device 62a is mounted to inner surface on 
lower side of the block member 61f, and output lines are 
electrically connected through the cables W1 to the re- 
spective connecting terminals of the socket 2a. In this 
embodiment of FIG. 7, the lighting device 62a is dis- 
posed at a lower comer of the rear wall of the lamp body 
52b to be in the horizontal direction. 
[0028] The luminaire in another embodiment of the 
present invention as shown in FIG. 8 comprises the dis- 
charge lamp 1 , socket 2a, reflector 3, lamp 5e, lighting 
device 6e, elastic member 7a and coupler 8e, and a wir- 
ing harness H is connected to the coupler 8e. 
[0029] The lamp 5e is constituted by the lens 51 and 
the metal made lamp body 52e housing therein the dis- 
charge lamp 1 , socket 2a and reflector 3. This lamp body 
52e is formed in the box shape having the front opening 
which is closed by the lens 51 , and is provided with the 
opening 521 e in a wide range covering both of the upper 
rearward side and rear lower side with respect to the 
discharge lamp 1. Adjacent the opening 521 e of the 
lamp body 52e, further, a plurality of the tapped holes 
for the screws S are formed. 

[0030] The lighting unit 6e is so constituted as to be 
provided integrally with the lighting device 62a and block 
member 61 e. The block member 61 e is formed, by the 
metal plate having the shield effect, in a shape blocking 
the opening 521 e of the lamp body 52e or, in concrete, 
in an L-shape in section to face downward at one sur- 
face and forward at the other surface and having the 



fitting stepped parts 61 1e at respective edge parts on 
the upper and rear sides with respect to the discharge 
lamp 1 . The respective fitting stepped parts 61 1 e of the 
block member 61 e are provided with the plurality of 

5 through holes (not shown) for the screws S. To the inner 
surface at edge portions of the respective fitting stepped 
parts 61 1e, further, the elastic member 7a is adhered. 
In the block member 61 e, the mounting wall for the light- 
ing device 62a is bored to have the through hole 61 5e 

10 for the connection between the lighting device 62a and 
the coupler 8e. 

[0031] However, the lighting device 62a is mounted to 
the inner surface of the rear side of the block member 
61 e, and is so constituted that its outputs are electrically 
15 connected through the cables W1 to the respective con- 
nection terminals of the socket 2a. In the present em- 
bodiment of FIG. 8, the lighting device 62a is disposed 
to be vertical at upper corner of the rear wall in the lamp 
body 52e. 

20 [0032] Also in the respective embodiments shown in 
FIGS. 4 and 5 and in each of FIGS. 6-8, the same safe- 
tyness as in the above described embodiment can be 
attained by providing the igniter to the socket, and dis- 
posing the inverter in the lighting device. 
25 [0033] The luminaire in another embodiment of the 
present invention as shown in FIG. 9 comprises the dis- 
charge lamp 1, socket 2a, reflector 3, lamp 5b, lighting 
unit and couplers 8a, 8b, 8b 1 and 8b". More specifically, 
the discharge lamp 1 such as the HID lamp is disposed 
30 in the lamp body 52b provided with the reflector 3 such 
as the concave mirror, and a housing chamber 5a' for 
housing the lighting device 62a is formed in interior 
space of the lamp body 52b. The lamp cover 4a is pro- 
vided to the rear wall to cover the opening of the lamp 
35 body 52a. The lamp body 52a and lamp cover 4a are 
detachably coupled with such fixing tool as the screws 
employed. The lamp cover 4a is detached from the lamp 
body 52b at the time when the discharge lamp 1 is ex- 
changed and so on . The front side of the lamp body 52b 
40 should preferably be covered by a lamp cover having 
the light transmitting properties. 

[0034] The housing chamber 5a' is a space enclosed 
py a partition 8a" formed to be U-shaped in section and 
integral with a planar part of the inner periphery of the 
45 lamp body 52b, as shown in FIG. 10, and the coupler 
8b is provided to a surface of the housing chamber 5a' 
on the rear end side of the lamp body 52b. This coupler 
8b may be integrally molded with the lamp body 52b. To 
the coupler 8b, further, the socket 2a is connected 
50 through the load cables W1 forming the harness, and a 
power-source coupler 8a as a power source connector 
is connected through a power source cable W2 forming 
the harness. The socket 2a is fixed to the regular posi- 
tion on rear side surface of the reflector 3 in the interior 
55 of the lamp body 52b so as to hold the discharge lamp 
1 and to electrically connect the load cable W1 to the 
discharge lamp 1 , On the other hand, the power-source 
coupler 8a is fixed as passed through the rear wall, and 
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connecting part of the power-source coupler 8a is 
formed on outer side of the lamp body 52a. 
[0035] The connecting part of the coupler 8b is formed 
on inner side of the housing chamber 5a', and the cou- 
pler 8b' provided to the lighting device 62a is detachably s 
coupled to this coupler 8b. The lighting device 62a is 
constituted by housing in the block member 6 1 a of a rec- 
tangular parallelepiped shape the igniter 62a' applying 
a high voltage pulse to the discharge lamp 1 upon its 
starting and the inverter 62a" maintaining the lighting of 10 
the discharge lamp 1 with the DC source power convert- 
ed, and the coupler 8b' is mounted to one surface of the 
block member 61a. This coupler 8b' is provided with 
contacters electrically connected to the power source 
and to the discharge lamp 1. For the coupler 8b', one *5 
which is mechanically coupled at a relatively high 
strength to the coupler 8b is employed. Therefore, the 
lighting device 62a is to be mounted to the lamp body 
52b as the block member 61a of the lighting device 62a 
is inserted from the opening side of the housing cham- 20 
ber 5a' up to a position where the coupler 8b' is coupled 
to the coupler 8b. Further, because the socket 2a and 
coupler 8b are connected by means of the load cable 
W1 and the source coupler 8a and coupler 8b are con- 
nected by means of the source cable W2, the electric 25 
connection and mechanical fixation are to be simultane- 
ously attained as the lighting device 62a is mounted to 
the housing chamber 5a'. 

[0036] In this case, as shown in FIG. 11 , the housing 
chamber 5a' is provided on inner periphery adjacent to 30 
the opening thereof with a locking projection 5a" which 
increases its projection from the side of the opening to- 
ward inner side, so that the block member 61a of the 
lighting device 62a will be locked by the locking projec- 
tion 5a" at the position where the coupler 8b of the light- 35 
ing device 62a is coupled to the coupler 8b fixed to the 
lamp body 5a. With this arrangement, the block member 
61 a of the lighting device 62a is to be so locked as to 
be in the state of being housed in the housing chamber 
5a* and not to fall off from the housing chamber 5a' . Con- 40 
sequently, there is no member which penetrates 
throughout the lamp body 5a except for the source cou- 
pler 8a, and no waterproofing is required for the lighting 
device 62a, so as to result in the reduction of costs. Fur- 
ther, while the lighting device 62a is housed within the 
lamp body 5a, the interposition of the reflector 3 and 
lamp cover 4a between the device and the discharge 
lamp 1 enables to restrain any overheat of the lighting 
device 62a. 

[0037] As regards the constitution for fixing the block so 
member 61a of the lighting device 62a to the housing 
chamber 5a' without the falling off, such constitution as 
shown in FIGS. 12 through 14 may be adopted. That is, 
as shown in FIG. 12, a locking recess 5a m is provided 
in a surface of the block member 61a opposing to the 55 
partition 8b", and the locking projection 5a" which en- 
gages in the locking recess 5a m in the state where the 
block member 61 a is mounted to the housing chamber 



5a' is provided to project on the inner periphery of the 
partition 8b". Further, as shown in FIG. 13, the locking 
projection 5a m is provided to project on the surface of 
the block member 61a opposing to the partition 8b m 
while the locking recess 58"' is provided to the partition 
8b" so that the same function as that shown in FIG. 12 
will be attained. As shown in FIG. 14, further, the block 
member 61a is provided with a mounting leaf 61a' pro- 
jecting at an end part opposite to the coupler 8b', and a 
fixing screw 61 a" passed through the mounting leaf 61 a' 
is screwed to part of the partition 8b". With this consti- 
tution, therefore, the block member 61 a is to be fixed to 
the lamp body 5a by means of the fixing screw 61a", and 
it is possible to further increase the coupling strength of 
the lighting device 62a with respect to the lamp body 5a. 
[0038] The luminaire in another embodiment of the 
present invention shown in FIG. 15 comprises the dis- 
charge lamp 1, socket 2a, reflector 3, lamp 5h, lighting 
unit 6h, elastic member 7h and coupler 8e. The lamp 5h 
is constituted by the lens 51 and the metal-made lamp 
body 52h housing therein the discharge lamp 1 , socket 
2a and reflector 3. This lamp body 52h is formed in a 
box shape having a front opening closed by the lens 51 
and a circular opening 521 h on the rear side with respect 
to the discharge lamp 1 . A plurality of tapped holes for 
the screws S are formed adjacent to the opening 521 h 
of the lamp body 52h. 

[0039] The lighting unit 6h is provided integrally with 
the lighting device 62a and block member 61 h. This 
block member 61 h is formed with the metal plate or the 
like having the shield effect, into a shape blocking the 
opening 521 h of the lamp body 52h or, in concrete, into 
a bottomed cylinder having the front opening and a 
flange 61 6h provided along peripheral edge of the open- 
ing. A plurality of projected leaves 61 4h having through 
holes 61 3h for the screws S are sequentially provided 
as mutually separated on outer periphery of the flange 
61 6h. Further, on the mounting surface of the block 
member 61 h for the lighting device 62a, a through hole 
(not shown) is provided as projected for connection of 
the lighting device 62a and coupler 8e, the coupler 8e 
can be mounted to outer surface of the block member 
61 h having this through hole, and the respective con- 
necting terminals of the coupler 8e are to be electrically 
connected to the source terminals of the lighting device 
62a through the through hole. 

[0040] In the present invention, further, various design 
modification is possible. In particular, in the embodiment 
of FIGS. 1 -3, the connection between the lighting device 
including the inverter and the socket provided with the 
igniter may be replaced by a connection of the harness 
and coupler or a connection only by means of the cou- 
pler. As shown in FIG. 16, further, the coupler 8e may 
be secured to a casing 62c on which the inverter 62a" 
is loaded, and if required the coupler 8e can be made 
to be in a waterproof type. On the other hand, as shown 
in FIG. 17, the constitution may be such that the casing 
62c carrying the inverter 62a" may be provided with a 
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fitting notch 62c*, the coupler 8e is secured to the block 
member 61 h and, when the inverter 62a" is coupled to 
the block member 61 h, the coupler 8e will be fitted in 
the fitting notch 62c'. As shown in FIG. 18, further, such 
electronic parts 30 as the inverter 62a and so on are 
housed in the casing 62c, and a resin 62d is pored in 
the interior of this casing 62c. This attains an attempt of 
heat radiation from the electronic parts and discharge 
lamp when the casing 62c is made of a metal. 
[0041] Also as shown in FIG. 19, the constitution may 
be such that a discharge lamp 1 connected to the cable 
W1 without the socket 2a is used, and the discharge 
lamp 1 incorporates therein the igniter 62a'. 
[0042] In the present embodiment, as shown in FIGS. 
20 and 21 and in FIGS. 22 and 23, the lighting device 
62a in other embodiments of the present invention is 
provided with two couplers 8b', one of which couplers 
8b' is coupled to a coupler 27 disposed between the pe- 
ripheral wall of the lamp body 52b and the housing 
chamber 5a', and this coupler 27 is connected through 
the cable W1 comprising the harness to the socket 2a. 
Between the peripheral wall of the lamp body 52b, a gap 
corresponding to the coupler 27 is formed, and a pro- 
jection 61 a"' of dimensions corresponding to this gap Is 
formed in the case 61 a of the lighting device 62a. The 
other coupler 8b 1 is formed in a shape projecting out of 
the projection 61a"\ Here, the couplers 8b* are formed 
by a conducting pattern at end parts of a printed wiring 
substrate on which circuit parts constituting the lighting 
device 62a are mounted. That is, the printed wiring sub- 
strate is partly projected, and the coupler 8b' is formed 
on this projected part by forming a plurality of linear con- 
ducting patterns along projecting direction. The coupler 
8b' is connectable to a card edge connector, and forms 
a power source connecting section connected to the 
power source. By such separate provision of the load 
side and power source side couplers 8b\ it is enabled 
to separate between the interior wiring of the lamp body 
5b and the source power system from the exterior of the 
lamp body 5b, and any leakage of load side output to 
the source side can be prevented. In the partition 1 6 of 
the housing chamber 5a', a through hole 8b'" for passing 
the projection 61a" is formed, and a lead hole 10c for 
passing the coupler 8b' is formed in the peripheral wall 
of the lamp body 5a. Around the lead hole 10c, an elastic 
member 28 acting as a packing is disposed so that, in 
the state where the case 61 a is mounted to the housing 
chamber 5a', the elastic member 28 will be held between 
the projection 61 a n and the inner surface of the periph- 
eral wall of the lamp body 5a. By holding in this way the 
elastic member 28 between the case 61a and the lamp 
body 5a, the waterproofness around the lead hole 10c 
can be assured. Also in this state, the coupler 8b' is cou- 
pled to the coupler 27. 

[0043] In the constitution of the present embodiment, 
the socket 2a is connected through the cable W1 to the 
coupler 27 housed in the interior of the lamp body 5a, 
so that, similar to the first embodiment, the lighting de- 



vice 62a and socket 2a can be connected just by mount- 
ing the lighting device 62a to the housing chamber 5a', 
and the assembling work is rendered easier. Yet, in the 
present embodiment, the coupler 8b* for connected to 

5 the power source through the lead hole 10c formed in 
the peripheral wall of the lamp body 5a is projected out 
of the lamp body 5a, so that, as compared with the fore- 
going embodiments, the cable W1 is made unnecessary 
and the assembling work is made more easier. Other 

10 constitution and operation are the same as in the fore- 
going embodiments. 

[0044] In another embodiment according to the 
present invention shown in FIG. 24, the housing cham- 
ber 522a to which the parallelepiped case 61a of the 

is lighting device 62a is mountable is provided on the lamp 
cover 4b. That is, a space communicating with the inner 
side of the lamp body 5a in the lamp cover 4b is provided 
as recessed, and the housing chamber 522b is formed 
at such recessed portion. On one surface of the case 

20 61 a which will be on the side of the socket 2a in the state 
where the case 61 a is mounted to the housing chamber 
522b, the load side coupler 8b' is provided, while on op- 
posing side to the inner periphery of the lamp cover 4b 
the source coupler 8a to which the coupler 8b' can be 

25 coupled is mounted. The coupler 8b' is connected to the 
socket 2a employing the cable W1 forming the harness. 
[0045] With the above constitution, the lighting device 
62a is made detachable only by dismounting the lamp 
cover 4b from the lamp body 52b, and the assembling 

30 work is rendered easier. Since the lighting device 62a is 
housed in the lamp cover 4b, further, no waterproofing 
is required therefor, so as to result in the reduction of 
costs. 

[0046] The luminaire in another embodiment accord- 
35 ing to the present invention as shown in FIGS. 25 and 
26 comprises the discharge lamp 1 , socket 2a, reflector 
3, elastic member 7h and coupler 8e, as well as the lamp 
body 5j and lighting unit 6j. The lamp body 5j is consti- 
tuted by the lens 51 and the metal made lamp body 52j 
40 housing therein the discharge lamp 1 , socket 2a and re- 
flector 3. This lamp body 52j is formed into the box shape 
having the front opening closed by the lens 51 and the 
circular opening 521 j on rear side of the discharge lamp 
1 . The opening 521 j is provided with sequential grooves 
45 (not shown) for inserting bent projections 61 7j later de- 
scribed. 

[0047] The lighting unit 6j is so constituted as to be 
integrally provided with the lighting device 52a and block 
member 61 j. This block member 61 j is formed with a 

50 metal plate orthe like having the shield effect, in a shape 
for blocking the opening 521 j of the lamp body 52j or, in 
concrete, a box shape having a front opening (a bot- 
tomed box shape in FIGS. 25 and 26) and a flange 6 1 6j 
on the peripheral edge of the opening. Further, the block 

55 member 61 j is formed to have a plurality of the bent pro- 
jections 61 7j in a state mutually separated as extended 
forward from base part of the flange 61 6j and bent out- 
ward. Onto frontface of the flange 61 6j, the elastic mem- 
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ber 7h is adhered. In mounting surface of the block 
member 61 j for the lighting device 62a, a through hole 
(not shown) for the connection between the lighting de- 
vice 62a and the coupler 8e is bored, the coupler 8e is 
mounted to the outer surface of the block member 61 j s 
having the through hole, and the respective connecting 
terminals of the coupler 8e are electrically connected to 
the'source terminals of the lighting device 62a. 
[0048] Next, an example of assembling sequence of 
the lighting unit 6j to the lamp 5j shall be described. In- 10 
itialiy, the discharge lamp 1 is mounted to the rearmost 
part of the reflector 3 as inserted through the hole of the 
reflector 3 into the concave mirror, and then the socket 
2a is mounted to the electrode section of the discharge 
lamp 1 . Thereafter, the lighting unit 6j is fitted as rotated is 
into.the opening 521 j of the lamp body 52j with the light- 
ing device 62a side disposed frontward. Whereby the 
interior of the lamp 5j is made in a sealed state. 
[0049] Constituting the lighting unit 6j with the forego- 
ing block member 61 j formed in the shape blocking the 20 
opening 521j of the lamp body 5j and with the lighting 
device 52a mounted to the inner surface of this block 
member 61 j, and employing the elastic member 7h as 
interposed between the lamp body 5j and the block 
member 61 j to seal between them, it is made possible 25 
to waterproof the interior of both of the lighting device 
62a and lamp body 5j without requiring either the dou- 
bled waterproof structure or the cover for exclusive wa- 
terproofing use. It is thereby enabled to reduce the parts 
and to simplify the waterproof mechanism. Further, 30 
since the lighting device 62a is not required to be of wa- 
terproof structure, it becomes possible to reduce the to- 
tal costs. Further, as no screw S is required to use for 
mounting the lighting unit 6j to the lamp body 5j, the re- 
duction of parts number is made possible and the as- 35 
sembling work is rendered easier. 
[0050] Further, as the block member 61 j of the lighting 
unit.6j also acts as the lamp cover, the reduction of the 
parts number is made possible. Further, as the block 
member 61 j of the lighting unit 6j is disposed rearward, 40 
the exchange work of the discharge lamp 1 is made eas- 
ier. Yet, as the coupler 8e is connected through the 
through hole in the block member 61 j to the lighting de- 
vice 62a, it is possible to attain the optimum waterproof 
with respect to the interior of the lamp body 5j by adopt- 
ing additionally the waterproof structure only with re- 
spect to the part of the through hole. 



Claims so 

1. A luminaire characterized in comprising a dis- 
charge lamp, a lighting device forsupplying a power 
for lighting the discharge lamp, an igniter for starting 
the discharge lamp, and a lamp body provided at 55 
least with a discharge lamp holding member and 
housing the discharge lamp, wherein the lighting 
device and igniter are provided as separated, the 



lighting device is provided in the lamp body, and the 
igniter is provided adjacent to the discharge lamp. 

2. The luminaire according to claim 1 , characterized 
in that the igniter is incorporated in a socket. 

3. The luminaire according to claim 1 , characterized 
in that the discharge lamp holding member com- 
prises a reflector. 

4. The luminaire according to claim 1 , characterized 
in that the discharge lamp and igniter are formed 
integral. 

5. The luminaire according to claim 1 , characterized 
in that the lighting device is provided within the 
lamp body. 

6. The luminaire according to claim 1 , characterized 
in that the lighting device is an inverter which re- 
ceives a DC voltage and outputs an AC voltage. 

7. The luminaire according to claim 1 which includes 
a block member provided in a shape for blocking an 
opening of the lamp body, an inverter is mounted to 
the block member on a surface facing the interior of 
the lamp body, and an elastic member is interposed 
between the lamp body and the block member 
blocking the opening of the lamp body. 

8. The luminaire according to claim 7 wherein the 
block member acts also as a lamp cover closing an- 
other opening of the lamp body. 

9. The luminaire according to claim 7 wherein the lamp 
body has the opening made in a range covering 
both of lower and rear sides with respect to the dis- 
charge lamp and formed to be L-shaped. 

10. The luminaire according to claim 7 wherein the 
block member is provided with a coupler. 

11. The luminaire according to claim 7 wherein the 
block member is separated by a flange for sealing 
the opening of the lamp body and a case for housing 
the inverter. 

12. The luminaire according to claim 7 wherein the 
block member is formed by a metal and electronic 
parts of the inverter are directly contacted therewith. 

13. The luminaire according to claim 7 wherein the 
block member is formed by a metal, and electronic 
parts of the inverter are contacted therewith through 
a resin material. 

14. A luminaire characterized in comprising a high in- 
tensity discharge lamp, an inverter supplying a pow- 



8 



15 



EP 1 136 749 A1 



er for lighting the high intensity discharge lamp with 
a rectangular wave, an igniter for starting the high 
intensity discharge lamp, and a lamp body for hous- 
ing the high intensity discharge lamp and including 
a reflector which holds at least the high intensity dis- 5 
charge lamp, wherein the inverter and igniter are 
provided as separated, the inverter is provided in- 
side an opening of the lamp body for exchanging 
the discharge lamp, the high intensity discharge 
lamp is connected to a socket to receive the sup- '0 
plied power, and the igniter generating a high volt- 
age for starting the high intensity discharge lamp is 
provided in the socket. 
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FIG. 7 
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